2007  SAE  World  Congress 
April  19,  2007 

Presented  by:  Rachel  Jackman 


SdPEHIItR  TECHHOiaai  FOR  A  SUPERIOR  ARMY 


Report  Documentation  Page 

Form  Approved 

OMB  No.  0704-0188 

Public  reporting  burden  for  the  collection  of  information  is  estimated  to  average  1  hour  per  response,  including  the  time  for  reviewing  instructions,  searching  existing  data  sources,  gathering  and 
maintaining  the  data  needed,  and  completing  and  reviewing  the  collection  of  information.  Send  comments  regarding  this  burden  estimate  or  any  other  aspect  of  this  collection  of  information, 
including  suggestions  for  reducing  this  burden,  to  Washington  Headquarters  Services,  Directorate  for  Information  Operations  and  Reports,  1215  Jefferson  Davis  Highway,  Suite  1204,  Arlington 

VA  22202-4302.  Respondents  should  be  aware  that  notwithstanding  any  other  provision  of  law,  no  person  shall  be  subject  to  a  penalty  for  failing  to  comply  with  a  collection  of  information  if  it 
does  not  display  a  currently  valid  OMB  control  number. 

1 .  REPORT  DATE  2.  REPORT  TYPE 

19  APR  2007  N/A 

3.  DATES  COVERED 

4.  TITLE  AND  SUBTITLE 

5a.  CONTRACT  NUMBER 

Corrosion  Preventing  Characteristics  of  Military  Hydraulic  Fluids, 

Part  II 

5b.  GRANT  NUMBER 

5c.  PROGRAM  ELEMENT  NUMBER 

6.  AUTHOR(S) 

5d.  PROJECT  NUMBER 

Jackman, Rachel 

5e.  TASK  NUMBER 

5f.  WORK  UNIT  NUMBER 

7.  PERFORMING  ORGANIZATION  NAME(S)  AND  ADDRESS(ES) 

US  Army  RDECOM-TARDEC  6501 E  11  Mile  Rd  Warren,  MI 
48397-5000 

8.  PERFORMING  ORGANIZATION  REPORT 

NUMBER 

17052RC 

9.  SPONSORING/MONITORING  AGENCY  NAME(S)  AND  ADDRESS (ES) 

10.  SPONSOR/MONITOR’S  ACRONYM(S) 

TACOM/TARDEC 

11.  SPONSOR/MONITOR’S  REPORT 
NUMBER(S) 

17052RC 

12.  DISTRIBUTION/AVAILABILITY  STATEMENT 

Approved  for  public  release,  distribution  unlimited 

13.  SUPPLEMENTARY  NOTES 

The  original  document  contains  color  images. 

14.  ABSTRACT 

15.  SUBJECT  TERMS 

16.  SECURITY  CLASSIFICATION  OF:  17.  LIMITATION 

of  ahsitt?  apt 

18.  NUMBER  19a.  NAME  OF 

OF  D  A  CEQ  UECPOMQTm  F  DFP  QOM 

a.  REPORT  b.  ABSTRACT  c.  THIS  PAGE  S  AR 

unclassified  unclassified  unclassified 

18 

Standard  Form  298  (Rev.  8-98) 

Prescribed  by  ANSI  Std  Z39-18 


•  Introduction  and  Brief  History 

•  Sample  Identification 

•  Laboratory  Corrosion  Tests  and  Parameters 

-  Rust  Preventing  Characteristics  ASTM  D  665 

-  Corrosiveness  to  Copper  ASTM  D  1 30 

-  Corrosiveness  and  Oxidative  Stability 
ASTM  D  4636 


•  Conclusion 


SUPERIOR  TECHNOLOGY  IFOR  A  SUPERIOR  ARMY 


•  Definition  of  Corrosion 


•  Corrosion  Protection  is  based  on  system  design 
and  operational  environment 

-  Military  Ground  Vehicles 

-  Military  Aviation  Vehicles 
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Hydraulic  Fluids 

•  MIL-PRF-5606  -  Petroleum  Based 

•  MIL-PRF-6083  -  Petroleum  Based 

•  MIL-PRF-46170  -  Synthetic,  Fire  Resistant,  Rust 
Inhibited 

•  MIL-PRF-83282  -  Synthetic,  Fire  Resistant 

•  MIL-PRF-87257  -  Synthetic,  Fire  Resistant, 
Aircraft  &  Missle 
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Internal  Combustion  Engine  Oils 


•  MIL-PRF-2104  -  10W  and  15W40 

•  MIL-PRF-21260  -  10W  and  15W40:  Break-In 

•  MIL-PRF-46167  -  0W30 
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•  Part  I  Included: 

-  Rust  Prevention  ASTM  D  665  Procedure  A 

-  Humidity  Cabinet  ASTM  D  1748 

-  Galvanic  Corrosion  ASTM  D  6547 

•  Current  Paper  tested: 

-  Rust  Prevention  ASTM  D  665  Procedure  B 

-  Copper  Strip  Test  ASTM  D  130 

-  Corrosiveness  and  Oxidation  Stability  ASTM 


D  4636 
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•  Comparison  of  distilled  water  versus  sea  salt  water 


Sample 

Distilled  Water 

Sea  Water 

Internal 
Combustion 
Engine  Oils 

MIL-PRF-21260 

15W40 

Pass 

Pass 

MIL-PRF-21260 

1 0' W 

Pass 

Pass 

MIL-PRF46I67 

Pass 

Pass 

MIL-PRF-21 04 
15W40 

Pass 

Pass 

MIL-PRF-21 04 
10W 

Pass 

Pass 

Army  Hydraulic 
Fluids 

MIL-PRF46170 

Pass 

Pass 

MIL-PRF-6083 

Pass 

Pass 

Air  Force 
Hydraulic  Fluids 

MIL-PRF-B72S7 

Pass 

Fail 

MIL-PRF-5606 

Pass 

Fail 

Navy  Hydraulic 
'  Fluid 

MII-PRF-832B2 

Pass 

Fail 
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Specimens  after  exposure  to  sea  salt  water 


Engine  Oils 


Army  Hydraulic 
Fluids 


Air  Force  Hydraulic 
Fluids 


MIL-PRF-21260 

15W40 

Pass 

MIL-PRF-21260 

10W 

Pass 

MIL-PRF-46167 

Pass 

MIL-PRF-2104 

15W40 

Fail 

MIL-PRF-2104 

10W 

Fail 

MIL-PRF-46170 

Pass 

MIL-PRF-6083 

Pass 

MIL-PRF-87257 

Fail 

MIL-PRF-5606 

Fail 

MIL-PRF-83282 

Fail 
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Engine  Oils 


Army  Hydraulic 
Fluids 


Air  Force  Hydraulic 
Fluids 

Navy  Hydraulic  Fluid 


MIL-PRF-21260 

15W40 

Pass 

MIL-PRF-21260 

10W 

Pass 

MIL-PRF-46167 

Pass 

MIL-PRF-2104 

15W40 

Pass 

MIL-PRF-2104 

10W 

Pass 

MIL-PRF-46170 

Pass 

MIL-PRF-6083 

Pass 

MIL-PRF-87257 

Pass 

MIL-PRF-5606 

Pass 

MIL-PRF-83282 

Pass 
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Sample 

Strip  1 

Strip  2 

pass/fail 

Engine 

Oils 

MIL-PRF- 
21260  15W40 

4b 

4b 

Fail 

MIL-PRF- 
21260  10VV 

4b 

4b 

Fail 

MIL-PRF- 

46167 

1b 

1b 

Pass 

MIL-PRF-2104 

15W40 

1b 

1b 

Pass 

MIL-PRF-2104 

1 0W 

2c 

3a 

Pass 

Army 

Hydraulic 

Fluid 

MIL-PRF- 

46170 

1b 

1b 

Pass 

MIL-PRF-6083 

la 

la 

Pass 

Air  Force 
Hydraulic 
Fluid 

MIL-PRF- 

37257 

1b 

1b 

Pass 

MIL-PRF-5606 

la 

la 

Pass 

Navy  HF 

MIL-PRF- 

33282 

1b 

1b 

Pass 
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Figure  3  MIL-PRF-46170 


Figure 4:  M1L-PRF-2126C 
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•  Corrosiveness  and  Oxidation  Stability  of 
Hydraulic  Oils,  Aircraft  Turbine  Lubricants,  and 
Other  Highly  Refined  Oils 

•  Metals  Used: 

-  Aluminum  -  Magnesium 

-  Cadmium  -  Steel 

-  Copper 


..-c 


Sample 

At  1 2 1 °C 

At  135°C 

Engine  Oils 

MIL-PRF-21260 

15W40 

Fail 

Fail 

MIL-PRF-21260 

10W 

Fail 

Fail 

MIL-PRF-46167 

Pass 

Fail 

MIL-PRF-2104 

15W40 

Pass 

Pass 

MIL-PRF-2104 

10W 

Pass 

Fail 

Army 

Hydraulic 

Fluids 

MIL-PRF-46170 

Pass 

Fail 

MIL-PRF-6083 

Pass 

Fail 

Air  Force 
Hydraulic 
Fluids 

MIL-PRF-87257 

Pass 

Pass 

MIL-PRF-5606 

Pass 

Pass 

Navy 

Hydraulic  Fluid 

MIL-PRF-83232 

Pass 

Pass 
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Figure  3: 


Freshly  Polished 
Cadmium 


Figure  9:  MIL-PRF-2104  1QW 
(Cadmium -tan  colored  at  135°C) 


Figure  5:  Freshly  Polished 
Copper 
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Figure  7:  MIL-PRF-21260  15W4D 
(Cooper  -  3b  corrosion  at  135°C) 


Figure  10  MIL-FRF-eD83 
(Cadmium  -  corrosion  art  135aQ 


Figure  11:  MtL-PRF-46170 
{Cadmium  -  corrosion  at  135°Cj 
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Currently  there  is  not  a  military  hydraulic  fluid 
that  is  capable  of  protecting  Army  equipment 
at  elevated  temperatures  and  varying 
conditions. 

In  the  future,  the  Army  will  seek  to  develop  a 
synthetic,  fire  resistant  hydraulic  fluid 
formulated  with  a  corrosion  /  rust  inhibitor  that 
is  thermally  stable  at  elevated  temperatures. 
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Jill  Tebbe 


-  RDECOM-TARDEC 

Fuels  and  Lubricants  Technology  Team 

Luis  Villahermosa 

-  RDECOM-TARDEC 

Fuels  and  Lubricants  Technology  Team 
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Questions? 

Thank  You 
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